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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method of manufacturing an exhaust gas purifying filter that is made of a
ceramic material and is used for collecting particulate matter, such as fine carbon particles, emitted from internal com-
bustion engines and oxidizing and removing the particulate matter by catalytic reaction .

2. Description of the Related Art

[0002] Exhaust gas purifying filters made of ceramic materials have been used to collect particulate matter emitted
from diesel engines.
[0003] Method for removing the particulate matter collected by an exhaust gas purifying filter employed in the prior
art is the collection and burning process that burns and removes the particulate matter by heating it with a heater installed
at a predetermined position. The filter used in the collection and burning process is designed to have a pore size as
small as possible with respect to the pressure loss and cause the particulate matter to accumulate on the filter surface,
in order to collect the particulate matter surely on the filter surface as described in Japanese Unexamined Patent
Publication No.H9-77573.
[0004] However, the collection and burning process has not been put into practice because the filter is susceptible to
breakage or melting due to thermal stress generated when the accumulated particulate matter is removed by burning
with the heater.
[0005] EP-A-0 736 503 refers to an exhaust gas-purifying filter which has a coating layer provided on the surface of
a matrix with multiple pores, supporting a catalyst which purifies exhaust gas. The coating layer has communicating
pores which communicate from its surface to the matrix.
[0006] EP-A-0 753 490 discloses a honeycomb structural body with cordierite as a main component, the cordierite
having a chemical composition including 45-55% SiO2, 33-42% Al2O3, and 12-18% MgO by weight. Further, the hon-
eycomb structural body has a thermal expansion coefficient equal to or less than 0.3 x 10-6/°C from 25°C to 800°C.

SUMMARY OF THE INVENTION

[0007] In consideration of the problems described above, the present invention has an object to provide a method of
manufacturing an exhaust gas purifying filter that can prevent the filter from breaking and melting and has high capacity
to remove the particulate matter.
[0008] The invention provides a method of manufacturing an exhaust gas purifying filter made of a ceramic material
in a honeycomb structure comprising introduction passages for introducing exhaust gas that includes particulate matter
emitted from an internal combustion engine, porous walls that collect the particulate matter and exhaust passages for
exhausting the exhaust gas after the particulate matter has been removed therefrom, with the porous walls supporting
a catalyst for oxidizing and removing the particulate matter, the porosity of the porous walls being in a range from 55 to
80%, and mean pore size being in a range from 30 to 50 Pm, while the total volume X of the pores included in the exhaust
gas purifying filter and the volume Y of the pores that are not smaller than 100 Pm satisfy the relation of inequality Y/X
� 0.05, wherein said exhaust gas purifying filter is made by forming the ceramic material comprising a ceramic powder,
a pore forming material made of carbon and foaming material and water in a honeycomb structure, drying and firing the
preform, and adding the catalyst to be supported thereon, characterized in that said foaming material is a mixture of a
material of which 5 to 80% has been already expanded and an unexpanded material that expands at a temperature not
higher than 100 °C, whereby the unexpanded material consists of encapsulated hydrocarbons and the expanded material
consists of expandable beads which have been expanded beforehand.
[0009] According to the invention, the pores can be formed with the porosity and the mean pore size described above,
as the foaming material expands when dried.
[0010] While the prior art technology is required to use a ceramic powder of large particle sizes in order to form relatively
large pores having mean pore size of 40 Pm or larger, ceramic powder of large particle sizes makes it difficult to form
the exhaust gas purifying filter by extrusion molding. According to the invention, since the foaming material that expands
when dried is used, it is not necessary to use a ceramic powder of large particle sizes and the exhaust gas purifying
filter of honeycomb structure that has the mean pore size described above can be manufactured by the extrusion molding
process.
[0011] Thus the invention makes it possible to manufacture an exhaust gas purifying filter that has high performance.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a front view of the exhaust gas purifying filter of an embodiment of the invention.
Fig. 2 is a sectional view of the embodiment taken along lines II-II in Fig. 1.
Fig. 3 shows pores in the exhaust gas purifying filter and particulate matter passing through the pores according to
the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] In case the porosity of the porous wall is less than 55%, pressure loss becomes too high for practical use due
to buildup of the particulate matter on the surfaces of the porous walls. When the porosity is higher than 80%, strength
of the exhaust gas purifying filter may become too low.
[0014] When the mean pore size of the porous walls is smaller than 30 Pm, the particulate matter accumulates on the
surface of the porous walls and hardly enters the inside of the porous walls. When the mean pore size is larger than 50
Pm, the particulate passes through the porous walls because the pores are too large, resulting in a lower particle capturing
efficiency.
[0015] The total volume X of the pores included in the exhaust gas purifying filter and the volume Y of the pores that
are not smaller than 100 Pm satisfy the relation of inequality Y/X � 0.05.
[0016] As will be described later and shown in Fig. 3, as the particulate matter has sizes in a range from 0.1 to 20 Pm,
the particulate matter has a high probability of passing through the pores that measure 100 Pm or more across. Thus
in the case of Y/X > 0.05, the efficiency of capturing the particulate matter may decrease. It is more preferable that all
the pores are smaller than 100 Pm.
[0017] The catalyst is preferably a noble metal catalyst, since a noble metal catalyst such as platinum has a high
capacity for catalytic reaction.
[0018] The exhaust gas purifying filter is preferably made by sintering at least one kind of material selected from among
cordierite, silicon carbide and zirconium phosphate powder. This provides an exhaust gas purifying filter that has the
pores of the characteristics described above.
[0019] The inner walls of the pores of the porous walls are preferably coated with alumina and the catalyst is supported
thereon. Most alumina materials have large specific surface areas in a range from 100 to 200 g per liter. Accordingly, a
larger area is available for the catalytic reaction that oxidizes the particulate matter, thereby accelerating the process of
oxidizing and removing the particulate matter.
[0020] The exhaust gas purifying filter has honeycomb structure and is made in a cylinder having circular or oval cross
section.
[0021] The exhaust gas purifying filter are mostly made in dimensions of 0.8 to 2.5 mm on one side of each cell, 0.1
to 0.6 mm in thickness of the porous wall, 50 to 300 mm in diameter and 50 to 200 mm in length, although the dimensions
are not restricted to these values.
[0022] The porosity and mean pore size of the porous wall and the value of ratio Y/X in the second aspect of the
invention are similar to these of the first aspect of the invention
[0023] According to the invention, the mixture includes carbon added thereto for the purpose of forming the pores.
Carbon is burned and lost when firing the material that has been formed in honeycomb structure, thus leaving the pores.
This makes it possible to form the porous walls that have multitude of pores.
[0024] Concentration of carbon to be added is preferably less than 40% for such reasons as preventing cracks from
being generated by heat.
[0025] Concentration of the foaming material to be added to the ceramic powder is preferably less than 15% for such
reasons as preventing the filter from being deformed.
[0026] The foaming material is a mixture of a material of which 5 to 80% has been already expanded and an unexpanded
material that expands at a temperature not higher than 100°C. The expanded material and the unexpanded material
are pore forming materials used for forming the pores similarly to carbon. When heated to a low temperature for drying,
the expanded material hardly expands but the unexpanded material expands. When fired, both materials are burned
and lost so as to leave pores behind.
[0027] Since the unexpanded material is capable of forming a considerable number of pores, less heat is generated
in the firing process and cracks are less likely to occur in the exhaust gas purifying filter.
[0028] The unexpanded material expands when heated to a relatively low temperature during the drying process, and
is therefore capable of forming pores not only on the surface of the porous wall but also the inside thereof.
[0029] If only the unexpanded material is used, excessive expansion may cause the filter to deform. According to the
present invention, as the expanded material as well as the unexpanded material is used, excessive expansion and also
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deformation of the filter can be prevented.
[0030] When the proportion of the expanded material to the entire foaming material added to the ceramic powder is
below 5%, the foaming material undergoes excessive expansion as a whole, that may cause the filter to deform. When
the proportion of the expanded material exceeds 80%, the preform made by extrusion molding has a low strength and
may be deformed.
[0031] If the unexpanded material added to the ceramic powder is such that does not expand at 100°C or lower
temperatures, the foaming material as a whole may expand less and result in mean pore size smaller than the range
described above.
[0032] The ratio of the expanded material to the unexpanded material is preferably in a range from 1:20 to 4:1. If the
expanded material is included in a higher proportion and the unexpanded material in a lower proportion out of this range,
the foaming material as a whole may expand less and result in mean pore size smaller than that described above. If the
expanded material is included in a lower proportion and the unexpanded material in a higher proportion out of this range,
the filter may be deformed.
[0033] For the expanded material, for example, "Microspheres" manufactured by Matsumoto Yushi-Seiyaku Co., Ltd.
may be used.
[0034] For the unexpanded material, for example, "Microbeads" manufactured by Matsumoto Yushi-Seiyaku Co., Ltd.
may be used.
[0035] The expanded material and the unexpanded material are used in combination with carbon that is used for
forming the pores.
[0036] For the ceramic powder, at least one kind of material selected from among cordierite, silicon carbide and
zirconium phosphate powder is preferably used.
[0037] The cordierite is preferably formed by firing a mixture of talc, fused silica and aluminum hydroxide. This allows
it to form multitude of pores in the porous walls. That is, water of crystallization included in aluminum hydroxide evaporates
so as to leave a number of pores. The fused silica decomposes when fired, and forms pores through shrinkage. Thus
the porosity can be made higher than in the prior art, to fall in the range described above.
[0038] Mean particle size is preferably from 30 to 200 Pm for talc, from 30 to 200 Pm for fused silica and from 5 to 20
Pm for aluminum hydroxide. This allows it to have the porosity and mean pore size of the porous walls in the range
described above. When the particle size of talc, fused silica and aluminum hydroxide are out of the ranges described
above, the porosity and mean pore size of the porous walls may not be controlled within the range described above.
[0039] The exhaust gas purifying filter may be formed, for example, by kneading a mixture of the ceramic powder and
the foaming material with water added thereto, and forming the material into honeycomb structure by extrusion molding.
With this method, the exhaust gas purifying filter of honeycomb structure of desired dimensions can be easily made by
cutting off after extrusion molding.
[0040] The preform of the exhaust gas purifying filter thus formed is dried so as to evaporate the water, at a relatively
low temperature, for example, from about 80 to 100°C. Duration of heating is preferably determined in accordance to
the size of the preform and other factors.
[0041] The preform of the exhaust gas purifying filter can be fired by keeping the preform at a temperature, for example,
from about 1300 to 1500°C for a period of 5 to 20 hours. Temperature and duration of firing are preferably determined
in accordance to the size of the preform and other factors.
[0042] The drying process and the firing process may be carried out as separate processes, although the drying
temperature may also be followed continuously by the firing temperature in an integrated heating process, which has
an advantage of energy saving effect.
[0043] The cordierite is preferably formed by firing a mixture of talc, fused silica and aluminum hydroxide, with the
mean particle size of aluminum hydroxide being set in a range from 5 to 20 Pm, while total weight A of all particles
included in the mixture and the cumulative weight B of particles included in the mixture having sizes of 100 Pm and
larger satisfy the relation of inequality B/A � 0.05.
[0044] When the mean particle size of aluminum hydroxide is in the range described above, pores of the exhaust gas
purifying filter can be controlled so that the mean pore size falls within a range from 30 to 50 Pm during manufacturing.
Also, because the total weight A of all particles included in the mixture and the cumulative weight of particles included
in the mixture having sizes of 100 Pm and larger satisfy the relation of inequality described above, the particulate matter
can be captured with a high probability.
[0045] When the mean particle size of aluminum hydroxide is smaller than 5 Pm, mean pore sizes may become too
small to keep the pressure loss within a reasonable level. When the mean particle size of aluminum hydroxide is larger
than 20 Pm, significant number of pores become larger than 100 Pm thus making it easy for the particulate to pass
through the exhaust gas purifying filter.
[0046] If B/A > 0.05, a larger proportion of the particulate matter may pass through the filter.
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[Examples]

[0047] Embodiments of the present invention will now be described in detail below.
[0048] In this example, ten kinds of exhaust gas purifying filter having different chemical compositions and different
pore characteristics were manufactured. Among these, sample 9 is the exhaust gas purifying filters manufactured ac-
cording to the present invention, and samples 1 through 8 and sample 10 are reference samples. All the samples were
based on cordierite as the main component with a chemical composition consisting of 45 to 55% by weight of SiO2, 33
to 42% by weight of Al2O3, and 12 to 18% by weight of MgO.
[0049] The exhaust gas purifying filter 7 has a cylindrical honeycomb structure of a circular cross section including a
multitude of cells 1 that extend along the longitudinal direction as shown in Fig. 1 and Fig. 2. Half the cells serve as
introduction passages 2 and the rest serve as exhaust passages 3. The cells are disposed alternately in the vertical and
horizontal directions in the cross section in a checkerwork arrangement, while being separated from each other by porous
walls 5. The surfaces of the porous walls 5 and the inner surfaces of pores 50 hold catalyst layers 51 having thickness
of several micrometers and comprising alumina and a noble metal catalyst supported thereon.
[0050] The introduction passages 2 are open on the exhaust gas introducing side, and are closed with plugs 42 on
the other end. The exhaust passages 3 are closed with plugs 43 on the exhaust gas introducing side and are open on
the other end. Density of the cells 1 in the cross section perpendicular to the longitudinal direction of the exhaust gas
purifying filter is 300 per 6.45 cm2.
The cell 1 measures 1.17 mm along one side of the cross section, and thickness of the porous wall 5 is 0.3 mm. The
exhaust gas purifying filter measures 103 mm in diameter and 155 mm in length.
[0051] To capture the particulate matter with the exhaust gas purifying filter 7, the exhaust gas that includes the
particulate is introduced into the introduction passages 2 as shown in Fig. 2. The exhaust gas that is introduced then
passes through the porous walls 5 and enters the exhaust passages 3, since the introduction passages 2 are closed at
the exhaust side.
[0052] At this time, the particulate matter 59 is captured in the pores 50 of the porous walls 5, as shown in Fig. 3. The
exhaust gas is discharged from the open ends of the exhaust passages 3. Part of the particulate matter 59 may pass
through the pores 50 (arrow A). If the pores 50 are larger than 100 Pm, in particular, the particulate matter 59 often
passes through the pores 50.
[0053] The particulate matter captured by the porous walls 5 reacts with oxygen included in the exhaust gas under
the high temperature condition of the exhaust gas, so as to be oxidized and removed. The reaction is accelerated by
the catalyst supported on the porous walls, so that oxidization proceeds efficiently.
[0054] To manufacture the exhaust gas purifying filter, cordierite forming material of the kind and quantity shown in
Table 1 and Table 2 and combustible organic material were prepared.
[0055] Table 1 shows mixing proportions of the cordierite forming material and the pore forming material, and Table
2 shows the mean particle size of the cordierite forming material with the ratio of large particles of the cordierite forming
material also being shown.
[0056] The ratio of large particles refers to the ratio B/A of total weight A of the cordierite forming material to the
cumulative weight B of particles included in the cordierite forming material having sizes of 100 Pm and larger.
[0057] As the cordierite forming material, talc, fused silica and aluminum hydroxide are used. As the pore forming
material, unexpanded material, expanded material and/or carbon are used. The unexpanded material consists of en-
capsulized hydrocarbons that expand 40 times in volume at a temperature from 80 to 100°C. For the expanded material,
expandable beads that had been expanded with the unexpanded material added beforehand are used.
[0058] Predetermined quantities of an organic binder and water were added to a basic stock material consisting of
the cordierite forming material and the pore forming material, and the mixture is then kneaded. Then the paste obtained
by kneading was formed by a known honeycomb extrusion molding machine and was cut into desired lengths. The
preforms that have been cut were dried with an induction heating drier, and were fired at 1400°C for ten hours thereby
to obtain the honeycomb structure. The honeycomb structure was provided with plugs made of a ceramic material in a
checkerwork pattern on the end faces.
[0059] Then the exhaust gas purifying filter of honeycomb structure was made by adding platinum supported thereon
as the noble metal catalyst.
[0060] The exhaust gas purifying filters thus obtained were measured for porosity and mean pore size, total volume
of pores and the volume of pores that are not smaller than 100 Pm. Measurements were also made on the condition of
capturing the particulate matter, pressure loss, capturing efficiency and strength.
[0061] The porosity and mean pore size were measured by using a porosimeter of mercury injection type. Pressure
loss was measured with a pressure measuring instrument using compressed air supplied at a rate of 2m3/min. Capturing
efficiency was calculated as the ratio of the quantity of captured soot, that was generated by a soot generating device
and resembled the particulate, to the quantity of soot that leaked, by using a pressure measuring instrument similar to
that described above.
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[0062] The capturing condition was checked by observing a cross section of the exhaust gas purifying filter with an
electron microscope to see whether soot had entered the inside of the filter or not.
[0063] The strength was determined by measuring the ultimate strength of the exhaust gas purifying filter before
breakage with an isostatic measuring instrument.
[0064] Results of these measurements are shown in Table 3 and Table 4.

(Table 1) Mixing proportion

(% by weight)

Samples
Cordierite forming material Pore forming material

Talc Fused silica Aluminum hydroxide Unexpanded material Expanded material Carbon

1 38 18 44 2 - 20

2 38 18 44 2 - 20

3 38 18 44 2 - 10

4 38 18 44 - - 10

5 38 18 44 2 - -

6 38 18 44 5 - 20

7 38 18 44 - 5 20

8 38 18 44 - 5 20

9 38 18 44 5 5 20

10 38 18 44 10 20 -

(Table 2) Mean particle size and cumulative weight ratio

Samples

Cordierite forming material (Pm)

Cumulative weight ratio of cordierite forming material (*)
Talc

Fused
silica

Aluminum hydroxide

1 20 30 10 0

2 20 40 10 0

3 30 30 10 0

4 30 40 10 0

5 40 30 10 0.02

6 40 40 10 0.02

7 40 40 10 0.02

8 60 40 10 0.05

9 60 40 10 0.05

10 100 100 10 0.28

Note (*): Cumulative weight of cordierite forming material is 1
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[0065] As will be seen from Tables 1 through 4, samples 6 through 9 have values of porosity in a range from 55 to
80%, mean pore sizes in a range from 30 to 50 Pm and ratios Y/X of 0.05 or less, showing that the particulate matter
infiltrated the inside of the porous walls, and satisfy all other requirements.
[0066] Samples 1 and 2 have small mean pore sizes less than 30 Pm and therefore the particulate matter accumulates
on the surface of the porous walls, hardly infiltrating the inside thereof.
[0067] In samples 3 through 5, although the particulate matter infiltrates the inside of the porous walls, pressure loss
is too high to be practically applicable because of the low porosity of less than 55%.

(Table 3)

Samples Porosity (%)
Mean particle 

size (Pm)
Pressure loss 

(KPa)
Capturing 

efficiency (%)
Condition of 

capturing
Strength (MPa)

1 50 25 0.54 95
accumulated 
only on the 

surface
2.1

2 52 27 0.52 95
accumulated 
only on the 

surface
1.6

3 48 30 0.59 93
infiltrated the 

inside
1.9

4 46 32 0.61 94
infiltrated the 

inside
3.1

5 38 43 0.76 90
infiltrated the 

inside
3.5

6 66 46 0.42 88
infiltrated the 

inside
1.2

7 72 48 0.40 88
infiltrated the 

inside
0.9

8 74 50 0.38 89
infiltrated the 

inside
1.0

9 78 50 0.35 87
infiltrated the 

inside
0.8

10 84 72 0.31 55
infiltrated the 

inside
0.3

(Table 4)

samples Total volume X of pores Volume Y of pores that are not smaller than 100 Pm Y/X

1 0.40 0 0

2 0.43 0 0

3 0.36 0 0

4 0.34 0 0

5 0.24 0 0

6 0.78 0.03 0.04

7 1.00 0.02 0.02

8 1.10 0.05 0.05

9 1.42 0.05 0.04

10 2.10 0.29 0.14
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[0068] Samples 6 through 9 show far lower pressure loss than samples 1 through 5, due to the mean pore size of 30
Pm or larger and the increased quantity of the pore forming material, and satisfy all other requirements.
[0069] Sample 10 has mean pore size larger than 50 Pm due to the large particle sizes of talc and fused silica and
high content of the pore forming material. As a result, the particulate matter passes through the porous walls leading to
low capturing efficiency. Due also to a low strength, this sample is not practically useful.

Claims

1. A method of manufacturing an exhaust gas purifying filter, made of a ceramic material in a honeycomb structure,
comprising introduction passages for introducing exhaust gas that includes particulate matter emitted from an internal
combustion engine, porous walls that collect said particulate matter and exhaust passages for exhausting the exhaust
gas after the particulate matter has been removed therefrom, with said porous walls supporting a catalyst for oxidizing
and removing said particulate matter,
the porosity of the porous walls being in a range from 55 to 80%, and mean pore size being in a range from 30 to 50 Pm,
while the total volume X of the pores included in said exhaust gas purifying filter and the volume Y of the pores that
are not smaller than 100 Pm satisfy the relation of inequality Y/X ≤ 0.05,
wherein said exhaust gas purifying filter is made by forming the ceramic material comprising a ceramic powder, a
pore forming material made of carbon and foaming material and water in a honeycomb structure, drying and firing
the preform, and adding the catalyst to be supported thereon, characterized in that said foaming material is a
mixture of a material of which 5 to 80% has been already expanded and an unexpanded material that expands at
a temperature not higher than 100 °C, whereby the unexpanded material consists of encapsulated hydrocarbons
and the expanded material consists of expandable beads which have been expanded beforehand.

2. The method of manufacturing the exhaust gas purifying filter according to claim 1, wherein at least one kind of
material selected from among cordierite, silicon carbide and zirconium phosphate powder is used as said ceramic
powder.

3. The method of manufacturing the exhaust gas purifying filter according to claim 2, wherein said cordierite is formed
by firing a mixture of talc, fused silica and aluminum hydroxide.

4. The method of manufacturing the exhaust gas purifying filter according to claim 3, wherein the mean particle size
of said talc is in a range from 30 to 200 Pm, the mean particle size of said fused silica is in a range from 30 to 200
Pm and the mean particle size of said aluminum hydroxide is in a range from 5 to 20 Pm.

5. The method of manufacturing the exhaust gas purifying filter according to claim 2. wherein said cordierite is formed
by firing a mixture of talc, fused silica and aluminum hydroxide,
the mean particle size of said aluminum hydroxide is set in a range from 5 to 20 Pm, and
the total weight A of all particles included in the mixture and the cumulative weight B of particles included in the
mixture having sizes of 100 Pm and larger satisfy the relation of inequality B/A ≤ 0.05.

Patentansprüche

1. Verfahren zur Herstellung eines Abgasreinigungsfilters, der aus einem keramischen Material mit einer wabenför-
migen Struktur hergestellt ist, umfassend Einführungsdurchlässe zum Einführen von Feinstaub enthaltendem Abgas,
das von einem Verbrennungsmotor emittierten wird, poröse Wände, die den Feinstaub sammeln, und Abgasdurch-
lässe zum Ausstoßen des Abgases, nachdem der Feinstaub davon entfernt wurde, wobei die porösen Wände einen
Katalysator zum Oxidieren und Entfernen des Feinstaubs tragen,
wobei die Porosität der porösen Wände in einem Bereich von 55 bis 80 % liegt und eine mittlere Porengröße in
einem Bereich von 30 bis 50 Pm liegt,
während das Gesamtvolumen X der Poren, die in dem Abgasreinigungsfilter enthalten sind, und das Volumen Y
der Poren, die nicht kleiner als 100 Pm sind, die Beziehung der Ungleichung Y/X ≤ 0,05 erfüllen,
wobei der Abgasreinigungsfilter hergestellt ist, durch Formen des keramischen Materials, das ein keramisches
Pulver, ein aus Kohlenstoff und Schaumerzeugungsmaterial hergestelltes porenbildendes Material und Wasser
umfasst, in eine wabenförmige Struktur, Trocknen und Brennen des Vorformlings, und Zugeben des darauf zu
trägernden Katalysators, dadurch gekennzeichnet, dass das Schaumerzeugungsmaterial eine Mischung eines
Materials ist, wovon 5 bis 80% bereits expandiert wurden, und eines nicht-expandierten Materials, das bei einer
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Temperatur nicht höher als 100°C expandiert, wobei das nicht-expandierte Material aus verkapselten Kohlenwas-
serstoffen besteht und das expandierte Material aus expandierbaren Kügelchen besteht, welche zuvor expandiert
wurden.

2. Verfahren zur Herstellung des Abgasreinigungsfilters nach Anspruch 1, wobei zumindest eine Art von Material
ausgewählt aus Cordierit, Siliziumcarbid und Zirkonphosphatpulver als das keramische Pulver verwendet wird.

3. Verfahren zur Herstellung des Abgasreinigungsfilters nach Anspruch 2, wobei der Cordierit durch Brennen einer
Mischung aus Talk, Quarzglas und Aluminiumhydroxid gebildet ist.

4. Verfahren zur Herstellung des Abgasreinigungsfilters nach Anspruch 3, wobei die mittlere Teilchengröße des Talks
in einem Bereich von 30 bis 200 Pm liegt, die mittlere Teilchengröße des Quarzglases in einem Bereich von 30 bis
200 Pm liegt und die mittlere Teilchengröße des Aluminiumhydroxids in einem Bereich von 5 bis 20 Pm liegt.

5. Verfahren zur Herstellung des Abgasreinigungsfilters nach Anspruch 2, wobei der Cordierit durch Brennen einer
Mischung aus Talk, Quarzglas und Aluminiumhydroxid gebildet ist,
die mittlere Teilchengröße des Aluminiumhydroxids in einen Bereich von 5 bis 20 Pm eingestellt ist, und
das Gesamtgewicht A von allen Teilchen, die in der Mischung beinhaltet sind, und das kumulative Gewicht B von
Teilchen, die in der Mischung enthalten sind, mit Größen von 100 Pm oder größer, die Beziehung der Ungleichung
B/A ≤ 0,05 erfüllen.

Revendications

1. Procédé de fabrication d’un filtre de purification de gaz d’échappement, réalisé en un matériau céramique selon
une structure en nid d’abeille, comprenant des passages d’introduction destinés à introduire des gaz d’échappement
comprenant de la matière particulaire émise d’un moteur à combustion interne, des parois poreuses qui recueillent
ladite matière particulaire et des passages d’échappement destinés à évacuer les gaz d’échappement après en
avoir éliminé la matière particulaire, lesdites parois poreuses soutenant un catalyseur pour oxyder et éliminer ladite
matière particulaire,
la porosité des parois poreuses se trouvant dans une plage de 55 à 80%, et une dimension moyenne des pores se
trouvant dans une plage de 30 à 50 Pm,
tandis que le volume total X des pores compris dans ledit filtre de purification de gaz d’échappement et le volume
Y des pores qui ne sont pas inférieurs à 100 Pm satisfont la relation d’inégalité Y/X ≤ 0,05,
dans lequel ledit filtre de purification de gaz d’échappement est réalisé en formant le matériau céramique comprenant
une poudre de céramique, un matériau de formation de pores réalisé en carbone et un matériau moussant et de
l’eau selon une structure en nid d’abeille, en séchant et chauffant l’ébauche, et en ajoutant le catalyseur devant être
soutenu dessus, caractérisé en ce que ledit matériau moussant est un mélange d’un matériau dont 5 à 80% ont
déjà été dilatés et d’un matériau non dilaté qui se dilate à une température ne dépassant pas 100°C, moyennant
quoi le matériau non dilaté se compose d’hydrocarbure encapsulé et le matériau dilaté se compose de perles
expansibles qui ont été expansées au préalable.

2. Procédé de fabrication d’un filtre de purification de gaz d’échappement selon la revendication 1, dans lequel au
moins un type de matériau choisi parmi la cordiérite, le carbure de silicium et de la poudre de phosphate de zirconium
est utilisé comme ladite poudre de céramique.

3. Procédé de fabrication d’un filtre de purification de gaz d’échappement selon la revendication 2, dans lequel ladite
cordiérite est formée en chauffant un mélange de talc, de silice fondue et d’hydroxyde d’aluminium.

4. Procédé de fabrication d’un filtre de purification dé gaz d’échappement selon la revendication 3, dans lequel la
dimension moyenne des particules dudit talc se trouve dans une plage de 30 à 200 Pm, la dimension moyenne des
particules de ladite silice fondue se trouve dans une plage de 30 à 200 Pm et la dimension moyenne des particules
dudit hydroxyde d’aluminium se trouve dans une plage de 5 à 20 Pm.

5. Procédé de fabrication d’un filtre de purification de gaz d’échappement selon la revendication 2, dans lequel ladite
cordiérite est formée en chauffant un mélange de talc, de silice fondue et d’hydroxyde d’aluminium,
la dimension moyenne des particules dudit hydroxyde d’aluminium est réglée dans une plage de 5 à 20 Pm, et
le poids total A de toutes les particules comprises dans le mélange et le poids cumulé B des particules comprises
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dans le mélange ayant des dimensions de 100 Pm et satisfont largement l’inégalité B/A ≤ 0,05.
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